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TITLE : TORQUE SENSOR 




ABSTRACT : PROBLEM TO BE SOLVED: To enhance torque detection accuracy and assembling 
performance by molding one or more compositional member of a magnetic circuit by 
diffusing magnetic powder into a synthetic resin basic material. 

SOLUTION: A first detection ring 21 us fitted over an input shaft 3 and secured by means 
of a pin 22 and a second detection ring 23 is press fitted over an output shaft 4. First and 
second coil holders 31 , 32 for folding first and second coils 33, 34, respectively, are 
housed in a housing 2 while being coated with first and second coating members 61 , 62. 
The detection rings 21 , 23 and the coil holders 31 , 32 are made by injection molding a 
magnetic material produced by diffusing magnetic powder into a synthetic resin basic 
material, for example. The coating members 61 , 62 employ a synthetic resin tougher than 
the magnetic material composing the coil holders 31 , 32. According to the structure, 
torque detection accuracy can be enhanced by stabilizing the magnetic characteristics of 
magnetic circuit and assembling performance can be enhanced while reducing the 
machining cost. 
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3. 4 < W^fil^^h ) <75jM8lcP3if 

i fc . EJMtelflffi ';>'7'2 1, 2 3 d<8Hft 

?&cr>*:ffi±X'$&, 

[0034] hi oo(i). (2) tc^r idtes ± 
b»k^— 9" 5 1 earn 3 taatc . ±ies«4 2 . 4 

3*a-f/2ft<OIH»5 1 atf&J&ZiX. &M3G5 1 
ia«PIRI»K:»ili««5 l i*><?Mfi*«5 1 btfl&fBLZtl 

xm. z<7)x+<-y5i<nttmbLxm£mim£m 

ffiT£EutT'# £ . *<9tt«tt*mk LTPPS (zKK 

WzX *^-Stt««TI»jt fc «B8R^R(I9* k £ S Wk 
U/7X7r^A*- N -*"f#. CaC0 3 9 

if. PPS*8WklT. /7.X7Ti'^*2 5-3 
5fitt%. ft^? ^ 2 5 — 3 5**9tetrtfcKtt 

[0035] JJEW-JUc. i*U*, Wl^fcaiFfffl&lltEIB 

/21. 2 3$-^.tt«f4?!) s ^^l£ff5-r-i»' ? )"<:\ -c^M 

(ctttftaixtc J: ^A^awfe-Jj-wwi**"* -ku 
^Wdt-r 4ffitt*m^KS & . #??ggm 6i, 62, 6 



4.65 *«**-*-&j«IW»<o»ttfc: J: '9 n o z t *»' 

y^2tjEA-r4iRuffffl-r4**iftaKW ; t6 1.62 

lz£ DStt*- ka&'TS 3 A 3 1 . 

3 2 (CflUB**ffiM^X»tf 'h3 < ?> . 4 ^C. ttitt U 
2 3 S-Aaj^v-r 7 1- 3 . 4 KET^SIRfc 

ffffl-r * ^ ^saiasB 6 4. 6 5 £ «t 0 s*t & z t 

S= I) COT'. Ettti »J > ^ 2 1 . 2 3 (C^ffl-Ti.?tmc 7 )^») 

tf>bz zrazx 0 . a-f 31.32 

iSilX^aj 'J >72 1.23 Sr-SrtrKJREIBfc:*J*t*BBi 

se^mirflaseib' .62b- st^-lt^^^^ 

2 Ortffl t J; 0 3tKW - k X\ ^4 )Vit)V?- 3 1 . 

3 20?mi: ^'7^>-^20l*liii:0ratc:^ffl.S0^ l> 

yxZWtt&Z . iSSS«J(c J: Z>&gm\,z 

1 0 n 3 1.32 ^V\>7 2 tc# Lft 

0. 3^ )V*)V-$r— 31.32 $r Klff StcSPX-f 
[0036] #»BH(4JJE3l*t»KfcRJg3ft*t*. W 

[0037] (miga&m) mi \<r> ( 1 > . (2)$: 

mntk ff^ttH— w^T*-r . z 1 

j±, iMzmffi&momi. f2 3^^M-3 1. 3 

2fc=tU'lgl. *2*!«W6 1. 6 2ki±^Sm 

1, 123^^*^-1 3 1 . 13 2tSS3ttl6 

i^*-ra. 

[003S] #3-Ol'sJvk* r — 1 3 1 . 13 211 2SP 
ttl31' . 131* . 132' . 132* rtg-^-TI. 
dtt'««§fL|, c *3^(W/-13 1 . 13 2K 
fcV>T. -^CO^WI 31 • . 132' (4. <ftaS3-f^ 
33. 34<-)*h«*"f 3Rf83B<-Jfiia«l 3 1 a. 13 

2 ah . Z<r>m%M 13 1a. 132 aC-*«t»S 
$ixSi:ft{^ai3-f^3 3. 3 40— S^fflaSr^d^tt 
OHMS" 13 1b, 1 3 2 b 4: Sr^-TS . *a-f yW*^ 
y-13 1. 13 2fc4J^T, fl!i:fr<OStf* 1 3 1", 1 

3 2" ti. 1&ttt3 ^ '1' 3 3 . 34 cwm&m o FlffiBcr) 
fflMffl 131c. 132ci, ZCDfflMM 13 1c. 1 

3 2c tZ-mHzm&.2tlZ t^Ztfi&zJ >i-3 3 . 3 

4 <omsm^nto MKmSSt 131d. 132d^«r 
qr^4 . =5rfc , =&3 >f ;l -xhA V- 13 1. 13 2 t*JV '» 
t. fl&*tfO«ttl 3 1", 13 2" OLB!|||g|51 3 1 d, 
13 2 d (=U|Qie 4 2 , 4 3i03l3iiffl^ 1 3 1 d ' , 
1 3 2 d ' &&jS&M> . &? 4 13 1,1 

» 1 6 1 k #3 MUM- 13 1. 13 2 lifflMCA 



&mw- 1 1 - 5 1 7 S 9 



[0039] wwst&tt 1 6 1 it. m«e<o3d*fi 1 6 
4 o^wtaffi 1 6 1 b t . motvmffit 1 6 1 

/U3 3 £{Rft?&J|S 1 3-f 1 3 1 k^t- 9 
51kSB2«!ffi3-f/W34Sr {KJS-f-fcSi 2 n /P# 
-1 3 2**ifA£il4. *tf)SJ#fil 6 1 ali. mi 3 
-f /l-*/L^'- 1 3 1 ttHtttf 1 3 1 b£7)?hsg®{c:if -f 
4< ^mm\ 6 1 bli. S^fcffl#flit::«WBIBI£*H* 
fc4tt«Cl3VvC, -e<7)3d*Ml 6 1 afrhAftDis-Y 
y}-3. 4 WffcfrftK&oTEtf. 4 )V*vvy- 1 
3 1.13 2<vmMM 13 1a. 132 atf>WSffiCS 

ts, &tmmi 6 1 biiiws^satai 6 1 a 

(Qftffl b (cjB 3 <k -3 fil]-f 4 . 1 

6 1 ctf5j1.JB(C»*S#UtSS*l 6 1c' #»\ 4-ttff£ 
1 6 1 b«flUSBi«9fflt:»iRSii*:D!iail 6 l b" tz&b 
<&*>Zti&, £*UcJ:9. ZOWmtl 6 l-cl±»2 3 
-f iVib)V<y— 1 3 2<7){Ifig|5 1 3 2 b^hSssMCif-t 

, * i^saBW i6 i <o»»i±i mtmmt mmt 

Six4. 

[0040] &&mm. i 6 1 b^ac . misftizmo 

l 6 1b' *>— frift<cj£j£§ft.TV> 
4.-*^i[Wl'6-lb';**bTWMWJl 6 lliyv? 

> y 2 fc]EA$:ft.4 . ffi»i±EldBBJIRi: Six 
T^4. 

[004 1 3 (§2lEiM).il2»(l), (2)£ 

ti. ±3im&m.<r>% 1 . H2MSSPW6 1 . 6 2&J: 
tf*^— *f5 1 fct±a*6««aW2 6 1 h^-t2 

[0042] 2 6 1 li. §|ite^?B«rf£&R 

WB*k<nWm.2 61bt. Z<VWmW.2 6 1 btOfiJi] 
<7JMWc?f2j&£ix4t£-£-SP2 6 1c, 2 6 1 d k 
4* -^^SS2 6 1 b<D|*))3®ti. Wn^f 
3 1.3 2^11^3 la. 32 adO^WBtcS^-*. 
-^•iD^-^ 261cti.?|13^ 3 1 tftfh 

JSU:»j££*uti*3 1 ' fc«*>£;bS;h.«>. flfcfr<0«£ 
315 2 6 1 d li . g23^ iV-frW- 3 2 ^h«(C»fltS 
M3 2' fc»:tf>£-;b3il4. *<DX^— 9"2 5 US 

±IB2IS£JM&k W&k $ix4 . " 9" 2 5 1 titt 

ngpit2 6 1 km-mmtzixh* *<o«si*«2 6 1 
t&U)V*ivy-3 1 . 3 2Jifflgot;^$ii&. -t 

<a*3MWf2 6 1 t X^-^2 5 1 li— fWUCjSJBSil 

4. 

[0043] &HM2 6 1 b^JBt. ja*|4]K»?» 
fiSSB "TDBSriMS 2 6 1b' *HWK»«8iiT n 
4* *<30«2 6 lb' Sr^rLT«3I»»2 6 KA'v? 



>'>?'2 fcjEA$ix4 . ffliii-tf e^life?f^. i: R«k *tl 

tv>4« 

[0044] (H3S:.ff^iJ) H 1 3, @ 1 4 . ^ 1 5<?) 

( i ) , ( 2 ) . ( 3 ) &mmLT*wwm3&&m 

t^t.. ^«S3Mli. _tffi^*»B»a>35 K 312 
«»teW*6 1 . 6 2*J J:lX^— 9" 5 1 itAJWrStftS 
SI5W3 6 1 k^— 9-3 5 1 Sr3rf4. 

[0045] zcotmmtt 3 6 im^m 1 

3 6 1 a k . ffifrDtt9S3 6 1 b k . SlfcRtf)*2£*!r 
113 6 1 chftl. ffiMM.3 6 1 bOHamrtJacSft 
1361a. 361c frfL£ixT 1^4 . * W»?Hfc 
36 1 brttc. »H*aj3-f 3&fiy#"f £SS1=M 
;Wvl'^-3 1 kI52«ltB3'f^34Srfil«f-r&SS23 
>f )Vfc)V7- 3 2 aWf . JB 1 S^M 361a 
tts Hia^A^-S l<0ffljfi»3 1 b^WBIt: 
SPT*. &HM3 6 1 btt, M3^;^f-3 1 . 3 
2<F>mM.U3 la. 32 a^WmtcSWi. *2SS 
M361cii^23-f A-*^ 3 2 ^HRSffi 3 2 b tfO 

&m.t mmtzixh : , zmmMUs e 1 bz^j a* 

;^-31, 3 2t±ffl)8'JtcSaeSiift. f«7,^-t3 

5 mraiMrr. *wi&asnw3 6 1 ^jsic-*^ 

$il"C ^4 . f 3 5 1 ii^SSPW 3 6 1 t PI 

-ttntzixz* Z(r>mmft3 e 1 k^-- 93 5 1 
k.tffi»4 2.43 ©aaffi-ejx 3.Q.1 *??fM$it4 

[0046] *««Jia5«3 6 1 h^-t3 5 Iti. 

2^»riW6»#&l*v^T2a5»fc:t»«l$ii"r^4* - 
ixizX 0 . -ttfMftSBWf 3 6 1k 9" 3 5 1 ti^Pfl 
"5ISEk$ix. *<0H^iBT«aKfWJ3 6 1 rttz^tBrj-f 
)V3 3 . 3 4 ^Wth^-il^)V-y- 3 1. 3 2#& 
L$iiS. -r^1SSa5W3 6 1 93 5 1 <T> 

WWBSIIWT'* -I) J: "5 . *<?>4MMSiU: 23P#<0- 
7?3 0 3*»— fteSTtr-f ^57 -v ^ 3 

0 3 im. 0 *h L-^TiBfc:*^ "3 S»t* 3 0 4 j&«H*»* 
$ ixx i » S . fBili Jif BHitE^JS k PJ« k $ iiT v * 4 , 
[0047] El 1 6— H 1 9 Sr#fi3tT 

mWB&m 1 . ^2mS^W6 1 . 6 2fcJ:t/m 1 . s 

iljiffiaMr ^3 3, "3 4 kiSjteirfcls'i H2'fesam 

4 6 1. 4 6 2i3J:V«l. *2ttai3'f;J'4 3 3, 4 

3 4Sr*t-T4o 

[0048] -ffirfct.. *0>JS l WSSPW4 6 Hi. JB 

1 a >f 3 1 OKiJMSC 3 1b CDMSS® k rtJH® 
*a3fiW»II»4 6 1 ak. »*3 1 cemmWbFi 
mW*moMfcffli.&4 6 1 b k . -5-OMf*feS§P4 6 
1 b*>4>ffl!lS|&SSP4 6 1 atC[*jaH^lX4#£ftltSP 

4 6 1 c k SrW-T4 . -e^JfflOMSP 3 1b k{SIS«SSP4 



(8) 



nmw- ii-5i789 



6 1 a fcti— ftftStU **)»*3 1 c kS«3£?IgB4 
6 1b k«*ttft*4 6 1c fcJ4— fMtSixt^*. 

[0 0 4 9] ^SS2IRIB»W4 6 2«, «2 3^W! 

3 2 0>flUlflt 3 2b <7)ffi3g®k nHHSfll 3 MS 
*fflKB4 6 2 a k . gf*3 2 c&WUMt 1*1)1® 
SMcttSffi4 6 2 b k . -e«)Sff4HI«4 6 2 b#*6flB 
WHItf 46 2 \ktzmfr\'Mif&&$tiW&4 6 2ct 
-t-^iiMSCS 2 b b<flfitt9ffi4 6 2 a kii 
•HWtSfU 3 2 c tW&tmM4 6 2btm 

Sfllttf 4 6 2c fcli— fWfc3*lTVv&. 

[00 50] =g-&ggl3tt4 61,46 2^tt»t±_tfell 

mmtmutzixh. &tam&4 e 1 . 4 6 2^j£ 

[0051111 U >V*)Vy-3 1 «0fflflKK3 Ui 

mam 3 1 b 1 ®.?mtt4 6 1 omm.mm4 6 1 

a k £ . 0|— A'tt&B?' * - k THMfc L T t> 
,kl*U SWU&$*XfcJ5«aS3 1 ak{PJlffi3B3 1 b &Jf 
XLfcS!^rt'C«S*3I»4 6 1 a£fmi-Z>ZtX' 
— (WfcLTtJ:V\ H«t=. Sfr3 1 ckS(*»S^4 
6 1b k^#fttt§G4 6 1 c k Sr. H— 0)jOBSLl*lTl3t 
J^* i k T'-*itLT 4> iv^L. aj£#3fx*:»* 3 

1 c *r&ALtzM<?)mftTm»mm?$4 6 1 b tmztt 

ft&4 6 1c tZ&B-fZ ZtX'—milX t J:v». 
[0 0 5 2] l|l2 3<f/U*/W-3 2^)iSMgP3 

2 a k mSta 3 2 b k W, 2 &SS5« 4 6 2 aHttttM 
462ati. H-OJfcJBSrt-CjjaBf * - k x— tfrft 

b Srlf AL3t3'J<7)Ml*lT-{|JIS^a§C4 6 2 a2rfi£ff^-i> 
£ k T'— ffc-ffc tX t «t i -> . . Sft 3 2 c k Mf*l& 
SSP4 6 2bk^#f=t(t^4 6 2c k£. PH CD&mSl 
nX'timt^ £ k T— #Wt LT i, J: L , SWcJBS ix* 
M*3 2 c *#A tfcS5<^irtt«Wft?I»4 6 2 b k 
## f*ltffl54 6 2 c k Srj£®-t h Z. k T'-WL LT i> X 

[0053] #3^f /WVI^- 31.3 2ti^^^°> 
2£iM*WK:flEA5il«>. 

[00 54] #*&f*l"HS4 61c. 462c {C»8f;3 
3b. 3 4b WmZttV t>tl$> Z bXWi 1 . * 21*813 
/L-4 3 3. 434 ixT . -ix£ J: 0 . 1$ 
UJ:M;U4 3 3. 4 3 4SratJR-r4«ME3 3b. 34b 

kl^«k£ixT^6. 
[00 5 5] 

imi<v%}Mk) *muz£tM\ m&ft&£fa±x'% . 

[Hffi?)fSm4i£i?fn 

[Hi ] xminmmmwhfrf-tyy-crMmm 
[H2 ] *wj&)mmm<?)V)v?*i>^<7mu<rMm 



m 

wm 

[04 3 h ;u ? -tr > -^<7> 3 -i )VtWV 

k ffiSgntt k #mi 3 -f ;W)*a£«CwBJr®IS 
[ 12 5 ] ^IIBJO^Jgff^filO h ;W ? -fe > ^ 3 >f / WW 
•y-fcfMMfliWn 1 ) (iiETO. <2) iiWiBaia; 
( 3 ) teTOH 

[06] *WR0>MW®&n h>l-7-t y+T<r> a >f jiTtvl- 

[07] 2t:^BB<7)^ififf^<7) h A- 7 -b yV0>±#>90> 

( 1 ) lifPJlMH. ( 2 ) tijEMH 

[08] *%BflO^MJg®.^ h )V 7 -t y-tO 3 A )V~fc)V 

[09] ^f&Q^^Sg^HSOh^^-fey-tcO ( 1 ) \tW, 

i «tui d > . < 2 > i±» 2 *ai y >y<?mm 
m 

[010] *$%.wtomffi&m<7) Y)V9*z yirco7^-*t 

O(l) J±IEral2. ( 2 ) iilSfffiH 

[011] Jtfky&&i$a&m0>h)i'?*>v-<7)'3'(>\' 
*>vy-tmmm*tm$34 )v<7>^mx'<n> < 1 > 

tiiEffiEI. ( 2 ) {i»iffi0 

[0123 2 ^mm^ Y)\>9*zVW=iA )V 

*>vy-bWtMtttmio4 )V<niMMmX'<r> ( 1 ) 
!±IEffi0. ( 2 ) l3H?rH0 

[013 3 *1W.3^<0 h;^-b yf«3 ^ ^ 
[0143 *%PM<7)m 3 S3^<5ij£0 h ;l 9 -t 

«^M^01 

[01 5 3 *»H^JfS3^BMOh;^-b^oaJI» 

»<o ( 1 ) nmmm. ( 2 > ti ( 1 ) <n ( 2 ) ^iia. 

( 3 > ti ( 1 ) <0 ( 3 ) - (3) 8§l$rK0 
[0163 *^BJcO|g4^W(73 b/U ^-fey^TOO 
lSrffi0 

[0173 -tt/Bftrte 4 $mMcr> hfUf-t v*r<n a A )V 

*>iy- k wmMt tiubzA >v<nt&&mx<r)wmm 

[ 0 1 S 3 *?6 B .fr03l 4 ^mmco y-tco ^Aiv 
[0193 *3&%coW. 4 38tmc?> h iV? -t v*r<F> -nAiV 

[0203 m&nh)i7-t>~v-cr>mnm 
[0213 mm<7)hii'7±yir<7)®8&mjiL<?>smm 

i hut-tyy- 

3 A^3>A*7h 

4 til^^^7h 

21.23 mttivy? 

31. 32. 131.132 )Vit-)Vy- 
3 1a. 32a figfiS 



(9) 
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31c, 32c mfc 
3 3. 3 4 mttizUiU 
3 3b. 34b 



6 1. 62. 6 4. 65. 16 1. 261. 361. 4 
6 1. 4 6 2 &«£Ctt 
6 1b' . 62b' flg|3 
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